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Sb, PIAOMHARICKR SFAVYOU AY -T7RER, 44% 3 
ADF VVYA* Ts VLNMARGLBUOGINS OPE BILE 
ORME, AIC L DRE SICH LOC ELEOMAE Dd 
B~ZNCHA, 

(RSIC, BBO TERESA ORICRS Sew, ICIS 
FAN LISVUIKR ICH So HO, REGO AB I thE b URN 
SRROREDS b, FR REE TRECH DEO ANL 
[ApReXLOGa) CMON, BRR OBRICAVESA 
Ren EUCh bn ZHAAROROBRICHAKR. 

ABCR GRE LOCH 20MIN OMG ORD, BTC 
(O0REROMBiE L OMRKENeLOLEN TCH SD, CORE 
Fr SBIR LEO RO LOLPET S UIA CHEV. 

DLE. 5-H ARRUER IC BEEN KRAALELELCRBROK 
BeU<XSZHCtTS. RAMCOSMCHOLAt 65445 «083 
BL bnMIrsecs a, 

AR Als ES 
5 7 S 
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http://navgunschl.sakura.ne.jp/ 


HP Ve Sidi Se Ah A 
= | K 
3.24 Si 2 RS CERDA 


50 
BO 7 De Dice SA RR BER sea Se csstae setts petat east eae cn 80 


SS) Be See, AR) ae Season ee teete edocs jaGiavidenuseas ng 52 
Be ¢: 2: 55 


Fo 4 = BEE B se HE wal wD ind Sir Seciase aw Sata vinald iategte Ce ove Bay ag iecia te anette tales 61 
AL BES TY USSESAGR cece cece etree ttre tee teeter tees eee ree ens 61 
7 ee | c-  : 62 


a = bbe tf a 74 
5.1 BE PR oo cee ee reece ten ee eerste eee cec eee eeeeenter eects 74 


B31 MOE BE RE [Ee cnsce eeetee costes ceteenteeee cesses scene eee weeeee ween BB 
5.3.2 BEE BB 0) BSB pee cece erste enenee concer eesnen corsa sennen aneeey . 85 
5.B.3 SOC HBL BRT AEE IEERER------ --oeee cesses cette eeeeee cerees cer cee ree neaene enees 92 
5.3.5 RE HE BR) SYR ---0e ee nee ceteee cotnee eoreee enter ertene senate serene OA 


BB BE BE OD BG BBB ee ee cece cent ee tee en tee tet eee een tae senee 102 


5.5.1 Sei PuREIK PS FAR ve aseeee 102 
httjo:/ / naveunschl. sakura.ne j0/ 


HP Ve Sei FRR) ARS 
B Xx 

5.5.2 SPER ARs FE 
MGR BBB B ee 
60.4% 1S Aer een eds 
6.1.1 7 & BB selvatussSewasscssetsnWaveee cienea tence 
6.1.2 i RRTEABECEN Baek aa ta sae 0 stoly feos Giia ene eas 
6.2 FRB 0 OFA EBERT cece cette teeter tetteeeeees 


http://navgunschl.sakura.ne.jp/ 


HP NaS ili FRI ARS A 


Sle ie. 
1-1 fa GO KS 


RES OK PIEBBRANI AS COCK LEP L7ebOlt 
RECHS. BSSMICK CHAN Ch SBN & Whitehead 
AME cBLCHS, UFSL( MABBEORMCUMSseT 
De 

18604 A —- Ab IY YORE DER L (LEC I OO ok 
Exe S SHOBRER- bERBEL, APEC KSEEAN, HELE 
el DRE CH RB PORE KET SLRSABAU[eCHHE, BIA 
CEBFICHARM. ALC t-AbYYOM@BAI eS Captain Lu- 
PPS ATONBME A CIICRRE RL, 1 ICRP RR 
(FFOCRRL, —MbRLeOCHOKBKCRELict BAICKH 
BW CHF SR 7c, 


1 Luppis © 4 Shak 


£C-CHId 1864 ICH b ZEB Fume qh (EA FY BD 
ORSGLMICHBA L LCM CHO FY x AB Robert 
Whitehead (CHIEKL, Hd) L-C CHPKRICHRS BBL ROR. 
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2 g1e 8 FA 

KVA bAy FRRADMOMSLHO, BRERA REEL 
HSC WELK Ld) ADMICHL HY KH PeMEY LOR 
[IR BbWMLBx, [66H CEOTCRMORRORFIC RAL. TH 
RRMIC THE, BONCHEEL, MA ROREURE LTH 
%o CORMKEE 355cem, ABE L86kg, HME B2kg, MH 
Jo SURGE ASR ILEEAT (Doiler plate) Che SU PeSMSPIIC 46 kg/em* 
OBRACKHRSN, SRBC AL, RIBREO Tt 6 

knot CHO. {A MERPORELE* FEKOKROTCH S, 1868 
SICBOCMPMBSEL (ES HORE, Mb ADREMBRE 
BEA SI CREE CM A—-EL RD. A, RAHM L & ORES 
WEF] 80 kgfem?, Fy 11 knot, HyfH 610m CHL, MH cCHCH 
SEM SCE, KHOUVKAS 2 Mica tin (CHD, WAH 
SRT CS (ASR ENHESRHSEA (pneumatic compound oscillating 
engine) £4L, =ROM—-#HERL OMS SZRIC HOCH. 


8 


B22 MOR VA bn» FAB 
A Bis, B amie, C Me, D gemyse, E teenyez, F ieaeas, 
G #iHe, TL gemg, 1 Bee 
WUC, ASMDCA-ALYYRRCHHASENSICECROCS 
SS. (¥ VAC 1869 HcAALL CHE 35.5 cm RUE 40.6 cm 
OMB L AVA by FICERML, ABORMR 1870 Fic AA 
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Sle Be 3 
REA L720 
187242 ct OHRAL TAU A bay Fe hb, Bo Rat 
yA. AHIR, FAY SORBIC RE DICEOR, (A, WH 
OB BER SMBAKE C, ABNER LY CRRA BM 


E470 Schwartz-Kopf @it-cit 1882 CHOC KIL RA, 
PROS RECA LCRRMRE LBL CHS) EIEL LCEO 
Pa VAY say SIRMBLHEL, SRARORVA bay FH 
RBA, Ml Cc, 83a CRAIC LIRA SIS 
CEOWIOCHS, CHISIAM 35.5cm, BR 4.566m, 48577 90 
kg/em®, SHI] 22 knot, MBH 400m CHK, 

FAIA CH 1310 FIC ABIEHL LO Captain J. a. Howell 
DY SAA BLD KIT bay FRABERA LED 
OJen CORVUAKABRIMDA + CHE CAMLCH Sa 
HHO AVE AO, FMMORICMAY PAROS & BIC 
Wt LO CHET ZRICKOTHS, AFAR REN ICBH 
SOM GICAL PREY UY Ee 10 000 rev/mn FER O SRR 
ZRASZOCHS. MIAFA>RSGRREOMEIC (PS REO RIL 
CVO, HEEB OUMIR AMIR AT SER IBIC OTH S. TO 
AFR L-MM gyrostat ATH, TOMEI L CARI 
MERCER 0, BRE LIBALKO CHS, CORKMBIL 1891 ic 


BIN 


ces yPaN the 

Epi 

aN Wes 7 
fis 


ieieween | Heiest 
63H KY RMA RM OMB MED 
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kY = USS HE LBB CS >, A. KEOVERIC S ORL 
UB) OE LEV SOREDMD Sicd—-RT 2 VAORAICHAH SH 


q) 
° 


OD, BURA bro FRARIC ROTH AIC, 1876 FIC LEEKS 
JUD servo motor PEWS 1-CBEOMF EI AERIC is 0, 1877 
FIC (2-H © EICET SBAW, BN, heeling EBFC 
OC HC MHYMT SiIRO- MOP & HO SRICID, A, Bro- 
therhood ¢ jth o> 7) = 54 fay MEPR ARAM E HEAL, 21 knot, 400m 
ORALBET SICH, MULT, 1885 #BKILAX I 20 


Weston 


ty tan é FRY 
Weymouth, 77»x® Saint Tropez, 47 3)—@M Napoli SX 


SAM MBoean-p VA RAD EF 

OD KARO ML PHOBKRINCTSS, 
Ed. Bara et H. Noalhat:- Les Torpilles Automobiles. 1898 
F. Forest et H. Noalhat:— Les Bateaux Sous-marins. 1900 
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1 ff we | 2 
BCH, CHAOWUTHICH TH, BE LEMS TN CH OBIC 
BACKERS Uk ABORELMO CHZOCHS, 1890 FIC die 
45cm OEE DH, HEREAL, B, BMI EMT Hic 
TEN DIROROCHSBPUBLBACUCHRDM, FIORE 
LRCTOUFLERESSSONGL, WBAURE RO SRC 
b, AA, H-R2 OMA ORBEA int SICBOR. 
“We CA ROURIES SICH, GEHROREL SMe 
x Bic, SBICH CHE te ACME EE HE DOR 
8, WWM4EICKOCH-% bY OR EbIG Ludwig Obry & gyro- 
scope IHX WES Lc El Eis MISMEAE ED S WEREKES RAL, 1896 
4 7) EE CRMROMRAZLBDONSICHOK, FUG 


be OP SS 


% 5 ABREORK 
F Luppis © Bae 
+ 1870 Seo RV A bn~> FAR 
CHE 40.6cm, HI 3B4.5kg, HhEt 366m, HIz Sknot) 
th 1907 RRO, 4B 243a-SRHOF2. -A HVA L 
oy FetRas 
CAE 35.5cm, HERR 35.5kg, Abez Yl4m, iY) 3lknot) 
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6 gle wR B 
J2 —-AOKVA ey FERC RMBWCAL, H~«KcRO 
PREM A ROLES EIN. CHEERED KEES 
5 Moin (CBS 

FRY HERESY 1890 467k ) Brooklyn ca Bliss Leavit: @itt 
CHUA bAy FRABEVE SE CORD HERO BALAK Y = 
KREBS BED SICB OU. 

Hl, THIS ISR YORE BAPE Ciel we CHUL LO 
ERICH LT DIO CH SH, 1902 HICBOTCT 2 I AM Frank 
M. Leavitt (LIOR EMAL CREICHHEL, MCRRED EY 
LEB. TALC, WF MEO RED ABN 2 SDL EE 
YR O HDSHE CH BLA, 1904 ERO FY -— UV eB 
ABL, BR AME CEL L CCORERRLCHASZOCASS 

4 Kop Armstrong @itkC 4 ARINBICHIS So ROK 
SPE BUKL, laitbbefy Dr. Sodeau gs 2 fo, 1904 APPR INAE 
HOVRERG TO7e, 196 SCHPOCA-AbIVTBMIMFELAEOE 
J. CoSztesy INCRE PSC HTK GA A, CED > I Ic 
Bit St EVDO e BL, 1908 Fac HEeRLA 
ICHIBAN SICH, HC MK OR MIRA BO MERE 
REERRICIL CHEICHEOROCHS. 

fi Cc, 1909 ica 38.3cem OM BIA IVACKHTHESN, 
seme 160kg, $27) 30 knot, 44#2 10 000 moRENe BH zcEO 


(). M. F. Sueter —The Evolution of the Submarine Boat, Mine 
and Torpedo. 1907, p. 294 
(©) Propulsion of Torpedoes by Compressed--air. Patent 
No. 693872. Feb. 25, 1902. 
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jon M, 1914 Bice kA ViCKRCAM 60cm, SBE Im OMA 
MAHL, FRE Q50kg, HRA) 2knot, HAZ15 WOM LED, Hic, B 
—KEWAR HH IC ABICR CEE 10cm ORG bats N 7TH 
2- 


it C, BR, HE NSCHT BRO BE SICEN CHAY 
HEIKLCCNICHEALL, COMLS SALMO PLSD BR 
OCHS. 

AFHVA(CH TCE 1892 4 Weymouth CRVA bry FORME 
Maer ai Mati A.E.Jones pt potMAEOM LES 
Vat bd, HASBRO SMMee 4H SICBOR. Miia 

Sle ADEM Lome 


we x |e (e Bl eR) soe we lp icgtee 

(em) | Cm) | (kg) | (kg) | knot | km/h | (km) 
1 875 ! 331 | 58 | edo cecil So 4 ar [08 
1887 |} 406 | 52 ee ne ee ae ee ee 
1396 | 457 | ¢52 | 500 | so | 27 50} 0.9 
1 903 | 45.7 2 | 54 | 60 | 34 | 63 | 18 
11908 | 457 | 55 | 635 | 100 | 40 | 74 | 37 
1912 | 533 | 61 |1360 | 200 | 42 | 73 | 64 
1 925 | 583 | 64 [1450 | 250 | @ | 78 | 82 
11 937 | 533 | 73 [1590 | 300 | 48 89 | 119° 
| , 457 | 58 | 918 | 200 | 46 | 85 | 78 


* COMBiCBs SBM Wknot CHS, fH, RTO ois ew 
HB 350kg, MRAM 400K, BaeO RARER 20k¢ £ 5-H 
nEHEELRUCTHSS, 
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Armstrong Vickers @ricBL Hered cos, 
PSALREGH ICE SEO KEEL OBRE ROIS lL ROIM 


IZ21 ABoRE 


a SHS ORE 2 BROT OFMIC EK UBSMET SB, 
—, -OPEBONIIS 6 MBLC AT Bom. CHS. RX, BE 
03.3 CM O-PS ICIRA SMOKE ERE $8 HOI. CHS. 

DLP, BKC ASAE SABO aC ES AL 5. 


122 ap 


I ES 

HMBite sz 2mm BORK, MBSR cL CHATS 
bE COE ARS KBMICMEKRES LAH SBICHS. ML 
C, PUBIC ASRS ci L7e UO LAGROBRAANNITS SZLEERBO 
C KER A TAUE PIC SEBS To RS EIS & AE ERIC LT HS. 
AML LCi trinitrotoluen AV, TNT. ter vy RBLoOt 
BAEK &L OES 9D AICHTRABRIC UCRAIIEL CBAS, Rik— 
ERIC TBAT 

SRR ORR CIEOAS CHU CABKOBBACH SN 
SREBEICEOCHS. 


nt rt es RS RS SP SS - S—  aOE 


() The Manufacture of Terpedoes. Machinery, March £3, 1939 


http://navgunschl.sakura.ne.jp/ 


HP esi iy Sere] ARB A 
6h BrvsvyAaAtn~- FRBOA BR 


> 


Ait eT Ar a Ae a iP Ce ED - Meh SI ig farsa A Bt Bt OEE SEE ERY < 
SAG 
Re 


£ Cc , FE GD 


NILA A eo 0 AE OO EOE EO OT IY EOE AE IE IEE AITO 
gIESS 

4Q OOO 
Fae oe - Sees eal oats Sk ee 

: Nh Qa Vt NSS 

SAS \ 
SOsVin ws ASST NS 

Sees vas SMA A 
&. STEIN PAT YQ AS LS 

a 4 

, 


SER ~ Vee NS A = 
XS SSNS NN Ses N: 
SNAS ATS VS SS Sas AN NS 


piss 
SPR PPP PITTI LLL TLD ALAA LLELALLALLLELLALLLLLELED a a a I a a 00 a ON ET We dt ee a a a a AP A 


GD 


A+ ABR ; D..-48 oe GD... z 1 ---PR BEE OD HF Be LG. Bee till ab Be O --% Bh 
B .. sexe a a G ---fy oh K --#t dK M .--fft RN OT .--2& 3 th AY 
Cot ee be as = H oe fp HP ...P2 BF #8 > 7k A N --Be fe gh fe P ge fe 


SiR KOA IA RIA bY F 533cmMBO His ( 2 ABS A hi) 


-—— FTL aioe KedloPocad ole heatood sodieataadiraoed SeaDoo atacand ntact os rdacherticrtechnta eed 


isis 
Ed judd bhadenhatidai anak, 


yy Do -E 


Dre Ss a= s 
ml Kea 


\ 
\ et Pr 


ern ee} 


7 . q Lat lah % ZETA LI 
TCT F_ TL 
' UN! ike : = 5 
a anrerneaatiamnpenenammanieieagt | ammminaaaianetes aa ; | = rs : A yY 
"¥, 


—— 


c Sz 
ww nome 


NSS 
a 


AWN 
ANNAN 


“ 
SSAA: 


SAN 
SAN 


NN ANN NN SN . 
ROSS 
N ww aA 


Le TA ON ETE A Fe fo OOO ET EO 0 ae OE 


SN aa ae at a OT AE ET TE ET TS EL TE A el EEE HA Ree 0 2 NN ENT a HB 


rn ee cere Oe ee a 
ower 


“= 
- me 


a> 


BOR CER TLN,T. 350kg) C ++ S88 CHE SR iNET) 200 $8 ME) Be-jm #8 Se ti 
+ PATE RRS Bek ER D3 gh Bd Zs 
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4S Fe] SS} 
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“19 4p 1005-560 


RSM BRUT hoo FABRIS ABT ROM AMRIT 


7 3050 
135 oe 

BE THE Fhe ccee ceccnacneceenenane cas ansees sen eee se eens 160 kg 
SEE SAR IT cere eects cette creees ensees 150 kg/cm? 
Pe WOE AS | cope 641 1 
$A SE Pg Jone focceeccsesseeteoes seeeees 10.7 min 
PSR ARE CARYEML OJ me ++ 526.5 keg 
ote $F A FEL CHEM Fs 150 keg fem? wR)----- 115 keg 
FET GE Ea neces cceeee evens seenne coceeeeenene seeees 24 1 
PRET ----- ceeeee ceeeweteveee seveescnnees seeneweseees 16 1 
HEIDE YR co ceeceececeee erase nenees veseee scene veeene seeens 51 


BACHE H 80kg/om?, Bik De UP ih EH, 
SIC HEM LOBE. WEARIMIELOCC, eB 1.0 
26% LV THEA) cccecccccse cesses cerscnceeccsees 5kg 


BbBs (AIRE RI 3 BER 0 OER) 

e003 677 mm 
BOG CARER, MEM OBA) ------3 680 mm 
ARATE (150 ky cm? Besa, BEATE GHAR ED 


aaseee 1 292.5kz 
Fr) CFR BES, AME PAE FURR vos er eaee 1 136.2 kz 
fl 4. (80 kg/cm? $254, ME KUOWS!) 

sseeas 1 226.5 ke 
KBE Ady CRABB BPA KY Deveere reese eee 356.9 mm 


http://navgunschl.sakura.ne.jp/ 


wT e 


HP Tae S ili FRI ABA A 


10 Zin @ x 


a: es ee Yen), eee 
CRE Mikcm)¥ x Caiebaeem) °° (1) 


£9 A TF HB 


1, 2, 3, 4, Beso kK BEBE 
Bonen rene BE AH AP AR 


Bon eaegg IRD 

Q--seee ceecee tee DE AE 

10 --- re HERR CAB CHG TSR BO) 

11 2 BE 
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ABC AOI DAUER LD SAR SRALEL HHO 
BLES, KBOBKIC bCOMBCABLCREL AUS. Bi 
RE OCBABBREOR, hae Sic kb RoKEKRE 
HS o>OSBACHK CHT SR, Mb, GLICRCIRRUDBEA, 
BH. ARCH SECRHt AE SR 

HLUEBEMBRERLBT SEKBERS 10 HORDES 
L, FARO OSMICHBALTHUS. THCHERSEY 13 EH 
CERTSZL, CTHCRR 10 BMOCRKHL, 200~300m HER 
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PETE TE KE LR CH Db, A, -—BEMIC ree hele 
VODREECH So 

1, BBO CHROAICH TECH EGRET ZRH OR 
x ORBAN TA Sd, GEA HH AIIC BBN © SH 4S 
HS, CMICHLCK, BBAICHK ChE * OBMABLASHKN TCH 
Sb, PERE KA EHO 4 OCT RIEIC A S IC ABR ER 
4d BHAI S, 

B12 AICKRTOLEO-MCHS,. CHUCK ABA) IE 
BHORCHROVAACE ), ABDBABIC RODOKFO ED OB 
BCL OOKSRE ASR LCRA) ORL, EN ERSZOCE 
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$8 12 Bl aA A HD Bi 
Pept BE SK BE ok SE 
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14 gle me 

Kt, HBVBMABEMALOCHHORECKEHRSHt, B 
DASE S CHKEORBA LILES SOIC HUN THS, 

COM, MBB RIC LRU OC EAL BRC UE 
BE) LR SRABAR ARE USN CHSD, RCRALAN ZC 
wWEOTHRV. 

I & 2 AiR 

AEE x BHRBETOTHERICEELIMA SD Bic 
ERIE & UL OMEREPRLAOTH (BRULEE CS 5. 
COPE Dic hie Be L CHAS. 

22 ASABE BEE CO eR, BBs 
Hei nt LY CKMICHL GG Sie) OMABE LR ei 
Bt SbMeb ent ce OOBABEL <( CBRE RO LO, ZR 
REAR CHAS, COMMBMAD tc Hin CHRERK 
L, ABICH EA AUURIC LMT x ONEO BORD SZ. 7 
USREARMICH LC, BikoRRH OM ct EAL BL 
7 4o 


12:3 5 = 


LLG ORBRARA ER CREAICIIRS M7BHARIC ERE 
KL, £OzFRAKICL DICE, HEF ZOCHS. BRO 
DICHRAR ESA IER, DKREHMASL, RASBhoranr#eH 
UL EORS ESS, THEA & RAEN SCALE OCHORN, 
4B, RSPAS PIC RICRRSRE HIN, CHER ALES HELA 


CO EAB ORE OMICH LCA FRE BRAHEW, 
HA fh: RRA BAR B15) 
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GSlR -R Ff 15 
BASU THS, 
Il & = 
ARSAABEROMLTE AD, BK LAFROMETE HH 
ZLBEBMYCHV, =» FW + 7a DG bay FV 7 a-Ks 
SVAFSYAREAOBSEMOCHES. MLC, CORMBILEERTEEK 
Oise CFE ERIE RICUS. RBORELRAH ROME ICRA 
BH Oem Lk OKBCHLL CHSB, COBMELRULD 2K 
Min ( CHS. 


S28 ARVA bh» FRAGCR CASO 


ra We | Se rae | # MH | 1seCic#hu 2 
J 


(kg/cm?) | #850 EC ke) 


(mm) 


332.5 
630.7 


i, AEARRA-RIC FORBACHADNS, 
C = 0.0739 D2L, .....0cccceeccecsccees Sy eceauanes C2) 
cA C= SAAR C) 
D = M29HE (cm) 
L=8#2R (m) 
RASH LMF S7eOUCRERBATAVHL Berince 
Hic sand stone GHAfLLWE tT SZ. 
1 a = 
Wome Oma (Chel Cid, BICNRBRUEDICH L COR DF, 
SAHOO CR MBE CSR hho. HHA sA 


BALL, HBORMMICRORBICL DVRICRBL ELS, I 
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HP (eB aim] CREA 
16 Rl RB oe 
ROMUIGAAKESFSYR6HS. DEOOVAB*R HEN TCHS 
DS, FAVROAFIV-BECHS 13 A ELMICKTREGEKO 
St, MLC *¥YAZROTIY ARBECHMERTRCHZ SRA 
BO Db ERA L TH So 


13s REMABA Ba bow 
AL, BHAA S AMOR RS OA RERRRALRICTS 
BRENCH ), ANISH 14 BCRIHRCORS chase wWoFe 


Q 
S14 A WRAL ORT 


A au B Ss C Ixy Xv 
D Fy 4 RO E sky aw} 
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f1e 2 ®B 17 


PALA, Gb, RVC LEER, TOBOUMBEBL 
Chee Ci, AERO LEG tL, AME Ree SRC T 
So MAMOMIKTETERED (CHESS PEL ARNE ELD 
DERICK UTCH 0, RPRAOPDICSVORALSOT b, ADS 
GENIMELES. THAT AI AO bles @RE-CHMICRAKHEC 
BEB, MPAA ICART RIC BW b CHD SHEL HAT Seiko 
Ran, BWSR RASAN TCHS, 

Bi, PRB O PRR ICALEN ENA REAORROR BSA 
ESCONG S7eHOKRBRERO, ASWUELSGCTHS, 

i = + 

BS 6 BICRASRRBNE LOANS SA, MEH Mt 
SE b EV CHBICEAT SR FORCE HLS SRB 
Mb CRSHOBDL UBD RAICHORMBEICHKU 3. 

KLBWEARS AS 15 AICKTRATRRMOLOC, THY 
TET LBL, MBEMIC LARD ZOACTHSH, KPEHNEA 
PAK PT kh, FEC | eR 3, 


CHG 16 MICATRECRLAL, BICBCRTRBS UK 
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18 1 i z 


$16 BH ok P By 


ligntim vitae LES SAH CHORD, BHEMOMOM 
EXD CRICL CHS, , MFERWNG SH, RHONHATO 
MOA REBLTHS. 

PB ATRELREAO 15 MOAR PU CREASE, 
OR, RCE BO CRRRBE St, ABICNE LR MOmE 
CLOGBEN HADI, (FH, TUMSOR 4 RAE hic ceekKic 
GIRETSZOC, MIUTCIA FIV ARSOPAR HASAN CR, 


124 6) 3 FS 


CHARSORRICKO ONS, RHORBCKCLTOM 
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HP NaS iit - RI ABSA 


#1 # 19 
COB RUBKES EMI TOS. Matt c OMCRERE tA 
Chih, PRELIERHL DS, 

RUM SMO AS LARCHER S 2 mm SHORMRCHE OD, 
A OPE IC SEB IC EAL IC £ bb BBC KIC A 20 AS 
CHS. Hb, TF VAORAABCKH LH! MCh 2 SRICKS 
7 eR LICH LCOS rem L. RM, 77Y AD S5cm TH 
2 -NARICKRT, SRORMALIERT SHIRL ORAS & 
Ut, IAESSETRASCEtCLOSS, WLC, ARE CARE 
SiC & D WBEEMIC HST SABE CH Se, MROMS EH 
LAS OPER MICHA A CHG TAS. 

MOICT HS, WRFBZORDABEC I OKBCEAN, COM 
CH BLO SRICHOTHS. fo MEO LACH AAO. 
S20, TRIKRREAD, Shih CBPHOR) EADY &RU 3, 
HE 53.30% OVA bay FRECRO SRHERE 16.2 kg, 
wWKODG( kg RECHOTHS. 


125 REC CRBES 


BURRESS ICH CHS DAG FNS, COMBIATEROKRVA b 
“Ay FARRICEH TA EKICHML CH SD. PORE OB 
DEGCHIKBIChOTE D, BBS Uy FS OMAICHB IKI + OY 
AO BIC HUK EPR LDS. AS, SRE REICH CCH 
BRERA CH SD, (NS, THICK CHU BN SK INE 
3 BPEL Oa. —__ L PCR OVE ONTOS, 

MBI AIC ESSE AM RROPM CHE ICH LOS. PE 


BSHMOBM CON, BS, BABREORNKLRZ9OARE 
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20 Sle w@ 8 


FMS ORE bRAZOCH SB. WHR AIT CALL CHES 
BHA OISHRICTMERNO ON SRICKOTHSH, COM, 
Ak AAC BOC HL LO SB he) OMARERE CHS & 
D>, Pa PHKRORRCR IO Ky SHGRES ORE E SAT 
SNCH), CO—-MEARCLR 17 AOC CHS, 

BCHVESO PRA EMO CHS, ASCAR6SAROHT 
BIC LAR L7cHRIC HIER, PRES, BCS O RICRE Li bn SS, 


126 5+ RO &% 


ABN KILEN ENO MRICKE LC FORRBANICHEA BIT hk 
We 

C1) BSAC CH SBA EOMIBIC HEN BROOKE 
BENE EAOSE LUCA TBRL CH SREKRO RAR 
Fick S2KRICsH~ Hs +R DBR NIM, TF 
MIKE 2.5~3 kg/cm? FEREC b S 0) 

C2) BHO BACH S80 CHEK EBNE Cd L5 kg/cm?, 
BBOKPRHE CL 25kg/cm?, HEAT SKAMKPEH SOW 
icy Akefcm? FARE CH S,) 

C3) KERNS I OBL CIRTTREL D KI ICE S eI AS 
32s. 

C4) BAK PAE BEN SAIC SHSRICHAT SH = 
—-*rytke 

(5) MEPOPREARCEH 

(6) BMBHORICKO (tick SBR ( AES. 

CHSORMALCERLAROAN SE, AM OMS t hes oH 
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HP I 


RR 


S17 Rj BEERS KEE 
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G19 ARMS TRO—N 
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HP (eB iF ARISES 
ele ef 21 
CHAM, HAROM, BMFSS HRV ARRAS ORS BIC 
Rp 18 MICKTRCAPHRORART KH, BRC PHAAICL 
DLOD DEL, THEERBETICL DESL, MICE SHI 
BLCE LOM DHASLZOTSS, 


SAN 
SS 


ER a Ps 
“1 OTOL EE OL aE 


$18 me PSK lk SRB MORMT 

fa, ST MICHBIRREOAY IA KYA boy FRBABICR 
Cit, RBRSIOR ics 19 BICARTREHARAHECL GRC 
FES LSSRICKOTCHS. 

TAL CARTE Bia (Cs (gear rings ADSpoCHA oH 
THA. COBMOMVICAS( ORMBABS)D, tN SAiwhes 
ROBE CHAR. ABORDBEMRES LRAT SIC, MB 
RG ChE BE AES ORC OMIGHL, KICHA 
DELEDSAN, COFMEMICKHS. FSLBRLOBH 
BRORLBMS POMP CIOBALOMMT MTL, Miniter 
OMCE CHD, RBABERECORDCHPL, MEO MMB Agek 
SUS, COMMICLOTC, WROD ROTH Cis SASHA 
S. FLERIOHSSD5, 2 MOBRACHMRICESTCLEEUMRS. # 
Hiko2HoOr I> AF RARMICRCGCCRKRANTHAS, 

USERRA ARCS SE, BHFROMULVCHBEORLID 
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HP Vee tei FaR) 2 BSBA 
22 ee ee: 


BA DRICILR OBA LARC, ft, BME O RHEE RA Ie 
DALILORMSDIABG 20 BORRACCHEL, KACHL TS, 


HS 20 GH rk ite Rab wo Beer 


1 2H 
3 FLAC ARE fs 4 vary &®Y 
27 fe #E 


oS AGONY RACIC AMR UAE IOS. REACH ONS 
PPC BROREL-ELGOLOSEALSUOCHS), tO 
MULUGMOKEVD, EAR ACHHU 6 SAUCE & PMR 
Bhavo. MLC, H 2 MABMCATRCHER I RICHER 
FENCED, CHICHEE HA SKROMARMICKT RICHER 
(CHEER SROMBD 0, BIKE Flume Biz, Ey Wolwich 
RAELIRL Cbd. 7a — 2 REICH CAMBER, B. HERES 
ETE TS ERS DS SDS, BOM BROKER LEO 
Flak (, Le AP RY IORRRY—A, 9 FRMOMSICHL 
CHL CkU, AFeYFORSE Bem MOKBcKTt 10~ 


() A. Laubeuf et H. Stroh :- Sous-marins Torpilles et Mimes. 1923, 
p- 625 
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HP leS rit Se ARSE 
Blk & 23 
15mm FEEECH So Ab, BH MIC RHE A EB OR IC 
MLL Ce ( ODS CH OD, MIT CIHREOGRRY-AU4 yy F 
RHODA CHAS N CHS, 


Y- Vv qt HE Ja -2 KE 
$6 21 [s] JERE ORES CONETID 


123 # 


FEROS BMLASNOEMICE On, MEMLABEEO PE 
MEL CHIC, PEMCHROBAL RE CHS. REA 
HLL, COMIC 22 AicnTereHHeesaA on, wf 
HOGG BHRROBGLABSMICABt LOSER EUOT 
© Do 

CO AC AS TH it 4 OAL DAC CHM, COPORTHLA It 
HA DEBACLE OBRSICHUILIEUN CHS, COMEOMBAOR 
AGE PERL CHARDE BRL, COBuICRRHBERO BAU 
DRILLS NS. BHA LMAS 2HOME CC BHAS, CHES 
BADRAL KS SHV OPEV, Veet LCRA BH, 
CO Hh LES RA OR ICROTH S. TH SMM RH BL 


SOTHS, COMMYIDEHO ARRON D EMSS, Bi 
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24 Big oe 


I ie 


SITLL: 
ROLL Re ERAS 
eaegerer 


conh, B 
: en , 
i ee 
‘4 . 
# 
Mere : x 
: ‘ 
i > “AOS ‘4 L, EG 
ALS er eee 5; ios on 
Batt tof a te me Ras 
—— ao of 
es : yeah 7 
abstsi > * 
. Tocco 
ffa 
PAN ° fig 
gates & 


% 22 fl TERS Shim 


HiceEO CHV CHL, BHA CES CHIMERA EACER 
WIE SRIChOTHS. 

Of SHC L b aBHEMERS I EL AD RICML, —H, 4 Ho 
BEE & iG CCRT ERIE + LRG CMAN SZOCS 
So HALVORPORMBCLHRUOBBMLHOS, R, MTOR 
BCRCZHSICRRABALEAL CEREBRO LOSS, HH 
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HP Tapenade BASS 

slg ® 25 

BP PANT (L EERH SS OC, BERS SSOFR LEON CH 

B. 

AE IIK PEN ICAI Bi, MB ASKIGHE CH SHAT lie 

ih th AILUGIK CH 7c Sl, BRO GIC CRT S. CHEB C7 

POPE CIT IC BULA, BH & RIC BAIT BAD 
Ua ARICLICELOMLGS, 

» BEBE nO PATA SK DSH SBE CHSSD 6, 
ROA MIC ILE 22 Bcc hy AVETERO, B-okKLO 
bE L COP LOMICHSRIC L THS, EH AAS IC 
ROTH SB, WBE by RAIS CHENCOSwH, BY 
Bt RAE Ss A OF ICA REV. 


i129 BOK Es 


im BH, RRM MOMS LA BOMERECAR SRST Ret 
COC Osx eae e ICR SHER OREO SRE HRS 
WITH IKOWMC CHS. 

RE LBBH HORM S MORMOMS ERD AICI IE Lie 

3H MMS LR 


FRYAOYsa2 F 
AK-Hey yey pa 


le vt bay F| RSO FRTTH 
if il & @ | i x 


oT SER 7 
fiz fECcm) 45 53.3 16 
a fe(em) 543.6 684 122 
_ ° e 43 110 
Bia ERT BECm?y] ©1400 1 020 pee a 
RRC AE i fa ym 93 2 K 5.6 % 
Pee oo 5.7 % 8% ree 


© APL WM: MROMMREK RET MBECBECRC mBMSIA 
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26 Sis ze 


BRCD SMS, BBABOLERMEG, PYEIC EL AREER SNE 
amc iReB, Te SMS CMSA CNA AE ODL Bs HAH 
RAC, THM RRVICRH SOF is (, FRR BBON Ie WFAN Fe 
REO FTARICA Cid, BRO BM VOREELIRAT SCHOEN 
BCH 20 


ARARORLECH L ChLAOMRRZBEONE MS, Rath 
AbVAPRA~SHE ECL, MROMMIRC COREE IC 
IED SODA CH 5. (8, Met hii b ATER MHDS AIC 
GW, COHKRL  CHROBRTBisT Sth, RUBOMCATS 
IE CBR CSH So 

KC, BHCIC(EAT SHG FORRACK.~5n 3. 

Bsa Oo fs WSS i gists see ee sea (3) 

ZAI 

Po= #ERIC ASIC (FAS SIKOMEA Chg) 
A= fEO HM (cm) 
V= FB (m/sec) 


i= CEP GCE THEO PEE, 


C= 89x10 (Froude) 
~3 t~y= 
= 81x10 (Ray:eigh ) 
and 


—3 ¥ 
= §.9x LU (Beauivy ) 


FEO (CHA. 


G) J. R Pannel :- Stability and Resistance Experiments on a Model 
of Vickers Rigid Air-ship RK. 80 Report and Memoranda, No, 521, 
August 1918. 
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HP eS ei SR ARR 
glee 8 27 


Pr (LBHIE? Bi k OEMS OY, OBICHEATSLOL BELT 
aS MEL, MRE OPMEMBER Ee «15° fete oes, THITCL 
SABEOMO MR VORMO=-—2y bitPRVAZEEICEHS. 

--5, PROCKZEOMORDOe-2r hi, beseech se 
—2Y OTERO CIBE A. Til HECHEORO, BOO 
QM «—WSn cHoRCIRLILCHS, AL, SBMEOKRE LE 
SHEL OL, BOA OO SLRMBICINE T SEAT NEC 
HS. fi, Me CSL MB —OKRS ICH LELODEVDS TO 
nh, AVY PNREOVSL SETS, FLOMSARLE 
BRE << T SEAS EH CLIC hLBRAERET HS, 


12:10 #£ 2 


BIC IS CLE ROMDE +E Bie MO BN EK ES 
Y SHOE EBL TCHS 

fara rc HEUESS 1 fie & AO SRC, KORACI UAB 
Othe HO LTHEROBMGMLARHOSMICM.. CO 
2 OD DR MBHIILO PEN IC REL CHEE KEEL OLDS 
9, LIC MOMS S 2 MOE HO SICEOKOTH SMSMS 
ab OME bOI 2 BL Cam Sas, 1909 EY ye )-O G. 
Rota it 3 BOWER b/)ERR IN CE ROR, “RHEE 
RAOW ACL HER OBRAICILLY Nx BALM LESS 
EAL Ice. 
a Me. Reta :- The Propulsion of Ships by Means of Contrary. Turning 

Serews on a Common Axis. T. I. N. A. 1909. 


G. Rota :- Further Experiments on Contrary- Turning Co-axial 


Screw Propellers. T. I. N. A, 1922, 
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28 1a we zt 

EDEAFIAO W. J. luke Yo BRAVRMERIC A TO 
HR, TAU CIRANEEIC LR ORR DS UE & te B fe HEE GS 
£b, LEORICHHEMRLESOCHSLOBRICELE. HY 
KVOMA CAE LORELS b. MRM Oo 
TATED, BOOATBASTEIC (LE SHERPA BM ALT Se 
SKC IO CH Ie 

BE ICA CA BREBHERORAIC bb RAN OR ak IC RRO 
MI LLRBNEOMAS SO CDS. 


DL, ROO RBICH TILE MIRO ih ASQ IMICIEO 4 AAR OPE 
JERE AU CH SD, BTR MHEROPER & ICBO S7eHR 
HOBRIESAHZCBHELCHS. EH, ROGREAB PS 
D &, BOHEME CRB CHASM FIKOM CHS STCHS. MILT, 
BARE FH OMEER VEE LCE EHO MMIC RA SRA 
EARMIChEELDOSRCTSOCHS, FH, SRO 4ORKE 
BOVMRGBALL, BH EHO CEMRRe 3 SICA 
Vi 7x 5B Wo 

AS CL eNRIS HIER EHO CH DO, COHRIBIEI 2.0 ~ 2.6 fizic 
KOTCHS. ~AMELT, A¥VR RUA by Fa VIS BCE 
{€ 53.3cm) OHEGER ICH Tid, BAREIS 889mm yb 1 219mm XE 
“cB L CHS. WLC. BRO hy COMICAL ZIT Oo 
fe, TOHMBOMMBRE LAL CRERVETS 


( W, J. Luke Further Experiments upon Wake and Thrust 
Deducion. T. I. N. A. 1914 
@) S. Drzewiecki :- Théorie Générale de L’ Hélice. 1920, p. 81 
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HP eS iS] Gees 

Sle % 29 
FS AO GU ChHSRRRERO--ALMUIA 23 Mom CH 
3, HHIDGGEC. HER) 82~95 kg/mm*, Brinell gape 240~280 
EE ICANT L THOS, 


A—A Jy SB ot 


$6 23 fl 45cm Ph PERE O Beal ON 
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oe TE ie 1 BR 
2-1 fABowih Boa 


AB HK MIES SABA IC AMEE (pitching), 4% Cyawing) 
RORG (tolling) ERO, A, HL BEMREO MMIC k SHE OMe 
So THELMEERCHRAT SHARTECHS, HX, Bac 
HER OBUL OCH D, REAMICARIEH EE 1 ONRE 
Sa HT RARE CH 3. 

RBLIC HCE Froude omeethiic HT 5 EEBStIC TO See 
IPR LUCIE L, A HEME 708 LIE L CMRF 
Dix BRAG TC tatoo 


-5 2.83 
_ 105« 10x DILx V 


: 0.7 


2.83 


= 1.50 x 10 x 13 Oe Serer eee re (4) 
ZAI 
P= #EEMBHD CIP) 
V = 2838 (knot) 
D= ABBE (cm) 
L= #2 (m) 
FIL, BRKICA CREHORAY bBuie FORRARRAAHOS 
iTHS. 


jx icakin t-CHORRCHV CHERCS DO, =, SOP 
EMU ARO CCHS 


http://navgunschl.sakura.ne.jp/ 


HP leE rain Se ORB A 


len MB 31 


4 Ze FATPHEME GHG PRR. 3 ae 


\ A¥YA & ql) | (2) (3) 
han 77: A Fry bart 7FFVARR Ip SF 
es i 
ae H mm min ] n 
Be | 5336 x6 8404500 x 5 200 5830 »'7 000 4509 x 5 000 
rei ae lee ee 
| ae ) y | O= MAR | 3 594% 10 
a | 786 8.9 x 10 1.410 wes | . x 
| N= ey | . 
n | 3.3L | | 3.0 
| t | 


3.20 3.20 | 3.00 


bY dy 
ME RAOBRGICRL Ca, BRICHNITAED trim ROSE 
OMAK BETA RCH So 
ha BASS hE IC SARI iS ZBRIRBRBSEEL LUT 
eects al heat. ¢ SEM E71 & OBR EER THI 
24 (og < 7 Blt. FEE 49 knot FHT PewHic ie 200 EP 
EVELTSZONCHO, MECH CHHRV ARAN ICIMICKBAOKR 
BH delhi LCA Sie SHB~SO TCHS, 
MUTC, REORSA BOMBA SRB EEE LU CHIE 
ORERAIC LORD SEBHRS. 
Cy) M. Taubeuf et H. Stroh :- Sous-marins Torpilfes et Mines, p 629, 
p. 662 
(2) Hi. Stroh :- Mines et ‘Torpilles 1924 p. 96 
G) F, M, Leavitt :~ Power Consumed in Propelling the Whitehead 
Torpedo at Various Speeds, 


Trans. of the Soc. of Naval Architects and Marine Engineers. 
1901. 


M ASF fl APB ORG TIC HEM AE CAH Fl 3 GE) 
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HP Ve B iii SR Ah A 
6k Mm hy Be 


t 
to 
K 


Qe 


6453.3", SRE84E™ 
AER ERB BIE 46./40m 
f#eR BBE BE 42.66" 


£ ja rinm semen 


3 


ng 


26 28 30 32 34 36 38 40 42 44 46 48 
BS RR (knot) 


$24 fal kVA KAY FVLS ABROHEMEH 


2-2 TBSP SI HEIRFRO He She 


PRG EAE LR AIBIRO = ANE OAL HIME LeLOCH 
bX, BAMA BMS. BBSRO NMOS E OFMELT, TO 
BRO SLC AR SRICIREAN GS, 
$RLIBE, > 
T,=SSNSROGE 
== 288°C abs. 
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HP Ce iF) ARSE 
S28 BRM Se 33 
R= ARE 
=29.97T (BROHA) 
7 = Bere 
=1406 (GROBEA) 
m == FESR 71 / S25 
tL, HE lke OB RAADBRORCKLASHBELHE 
LTH SEM 2 Moin (KS. 
RSAORALABRE PKL DACRKL, BSS ICH 
WBMELE TS. WLC. $5RMRA 221kg/cm? abs., RSA 11kg/cm? abs. 


Be / kg m Aq t BARAK > LAIL¥ (KCAL) 


0 80 /00 /20 140 /60 /80 200 
Yin 8 


% 25 El WMA RBIRO a Hv 


taa-REDWREBALEBA~TS m=11/22l —005 cHAdb, RO 
mAr# lL lkg OB BERICHLCE* 40kcal CHbXY RV, 
© AGE 8 - BHRABoORe wi 6 
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HP Ve B iii SR Ah A 
34 2 eo se ny oH es 


BOR RCE eh YY RUB BE BUR oD th ie 


| ae x9 Fi | as 8 vg [Beez Lkg! 40 
wet aia | RD | RR aeemt | OH 
Ckcal) i; K41 
ey Yr ne ees ais 
(aromatic free 10 250 14.3 670 6 2% 
petrol) 
95voles mf wv ig 
ee | 8.000 8.4 640, 8.3 76 
aoe ee 600 13.2 680 | 5.9 of 
rd ath | 10 600 14.2 a ae 
} 


—h, SRR 1 ke MSE PRICE RAT SAE Ie ROM 
(CHS, Wid, BECK SRRSRIGIRO tRNA IL, COBR 
1 GEA CHAE ABE LOR AICBAT Se RN AO 626 HBC 
eS, BRHtRe SARS LBAOHITLVOCHS. BLD 
b, AW RERICH CMSA BR ERY AL Ce 
DAEEPS CF SLO» MALASRLAy RAL K+ e- br 
EME LO OGM ik SM KIO TH ENTCH SB. 


2-3 fA EWLEHE OBA 


Si OR Re BER EAI t OPK IC £ O dofsic Bhs S 
D> EME AIUC HIE L CHL 5 
& I, =S$#2 (Cm) 


V =k (knot) (1 knot=18514 mjh) 
T == iitsERFTAl (sec) 
eskd 
1854 


_._ 16" Yes OB Wes 
ca eae oe C6) 


Rie 
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$2 ml RW A HE 3 


(ra 


C= Etre BCH t SARSREE (kg 
P= Vict SH MIB CFP) 
A=#8HE (kg) 

m = $4 Sten 858 C Fill FAA 


LZ, BIGIICM NS cRICAB ARE SAROWME LBA SK 
: A : 
lr =3600 x ser Pe ey OTe Cann) ae ae (7) 
THMEK (6G) CRANE 
L =1854 x = Pe ee rere ttisdiy “atce (8) 
&hS. BRICK SHEE t Bet OR REO RI 
P—a Vv" nO ee ere eer eae ee ee ee ee ee ee Pe ee ee (0) 


KSA ACH. bNS, AHO an th-BMoORBICHL Ci 
ECS D, REMRO RIC LORIE BSN CER BM (ES) 
ek (5) ICARAL 


(1) 
L —1854 x aa. inde nemacd ties Mreacae pial (9) 


= ZR BE AE HE 

F =} GEMS CNT SITE (ky 
H = 1 ky ok eewel (kcal) 
E 


= BORO TERA 
& FRE 
, 632 
C=K F=kK ST SR eae (10) 
(1 FP—h=-632 kcal) 
xt CLO} Eat CH) ICALAL 
Se oh es ieee 
= aV 
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36 R2e wm ee 
FAC 
OG =HaRiciges lke HERE HRLcBAOBTEMEBN 
= TERESA 
—_ C Sew t eee we Eee MM EME ee HHT SHEHTSH KV Se esee esas eneneesenee ‘eo . 
=1/ ae C12) 
x (10) ROK (12) LY 
EH —- 632 — TG AD a iwis ws oer ere hee de SO GOGa eee 
“a = ge007 6 = 0.1766 (13) 
x (18) est C11) CRAL CHE TMT 
1 
= O515x FmA = Oeste skeet cette (14) 
st (iL) BOK (14) eT HE, A 
L vet = 2.934 x A: x cm ) 
i Lhe egaeg (15) 


i 


0.515 x ——— x (m 6) 


tS. CORRE D&AEEFRAROHECBRS N SEROLS 
LEKAS LOCH S. 

1, st (15) EA SICRBAHEROGR ETM (L V" 
KRSEROVCHEL, 0 AML IDARSRECHS. ML, A 
BRA BLA, HICH T SEM OME RBOUBCKS 
RUGREAO AA m, ERSUCRE, PRERSULH, ae 
BRILKOREABHEO LEMON L OFFPIRRICH TS S1BOREL b 
BMOTIDD,> 

ABE LCAHRLEOBRV, fic, (LV) mona may 
CARSSLERL, MATNMI 15) OFBARBICHT SBT 
LOBRERAtTLOLAATHOSMRS, —H, BMC OMe 

C) AKITA RRDE BPRB—-ROBUr4L OCHS, 

http:/ /navgunschl.sakura.ne.jpo/ 


HP CES iS Ames 
S28 GH SE 37 


BRETT Te MICK te UTR iit sad & 6 AMOR AEE 
RIOCHSA.~ 

—fiKIC, BR~ 60 7e SRS—-ODKBICHK TH, HAD OBO Mia 
WHR RONEIC LOCH DL ae tekk, BEV AeA HK 
WHBLADRMST SOCEM CHS. MUC, MS RRTR 
EO BE LS SEAM MIC k DHMAN Ses, LV") 
ik SE(HO BT SBR L GHEOREACK TK, HRLST 
NBS GIT NASR UCU EGS. SKSTHICH 
(15) DABLALRSELHSHCLO, COBMEEBLEAZ0CHSZ. 
EC, MBREEROMLICHL CA, CHSoOHcC os MA 
PADS BN THSOCHS, 
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Bim e Hh 


AB CETE BLIC LURKER AS OBMAICA BAO 
Baste fHer niin onoOChH), AM 533 -m OABcR CHE 46 
knot % BAT Se oOCH a BOW LRRELRMAORME YL 
BLToOCH do 

COPFOICI. RBAL L THROBELAD ROY 1 7 AKO 
28. “SUK AD UR CAO bN CHS, CH. REN 
CHRELTH O PRE IC HKOMEHIC LO, HEE ORIR Wz eB S 
t, APACE Ot LY BN SHO MORRIE © Bie 
KZOCH So 


3-1 tn 2h 48 


31:1 KS Ee 


PAEARLO 
Bt Fa werenke pe enge 


es 
ae 
. Woy, 


Ttter Wao 


| aye RAD 


Ds om ae 
AENWARD 
s 26 fs} Ff» £4, fit FP kh MAR eB 
A +» AyyhOe gees Fee Sy & wv RIA Bj 
eee Tis 7K MEE PERE Gesu = 
Cire 22 OR HL H..... BERERE ft 
D.---- KA vA News BY kK BERS 
E .- --%9#7kAR 
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HP (eB aim] CREA 
“3h BH #8 39 

WERE & LAR * DRHEO LOMBRAN THSM, FAVA 
Sic Ait ZAK ROTH 26 On CHS. 

Peel fe SIRE UC OM PRB A Lk DRS SAS, A 
SEB la SAA i Se DT ARBILENBZRRET 3. —-h, 
KCHARRE KBE AORARM LOR LOR) PRBS, Bo 
HICKS ANCE LATS SUB L ORT AOF ICM HA 
tL, HSCEI SZ. MLC, REV ACME ORAM 
GSC +-SPUEAD L RHIC HER SS. PREMIERE ROB KARA 
HICH LASRICKOTE b, FMERDMDARSRB AICHE CT 
WH ROWKEHE LINKS S7EHO 2A 7 EBON CHS, 

MERE CHOY Uy FRE OT CAT RICHES 


IKHICEL CHRIKE BAL, DCH OMEY HSRC LAOS 
DDS, WAAR OAVIIRABICA TRB IC RY UY TH 
HoO4AL ET SSLARS Bl BICHLAERICMARRE? EOS 
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40 eck #8 Hf ® 

KHGIK PICEE OG LD CHa Rt SERIC LR ELORSM, 
MAREORE |< 533m LEHOLCOCE 31 HRS S. 
fa, PARE ADOTEMSRERIERICKC, BHNOVS tM LA oh 
NEE LAE OBS CIARIC LC OBIC L CLERK 

RFS OABCRCLESABI LAL CRE, Yak, Hvenhs & Tn 
BER LL EEEO SMA ICO T SIC LICELOBSGV. FETC, 
CSRS EMR AEEO RRC SEEEL, —ik 
CEKKE ERA BGK LRBO LOLA, VORB 
UN CHE SDS, ICL 23 HICH TRUCE L MRO DEM ICHHE 
CHESHL DD. 


% 28 fal HORSE TR 
Ck, FLOORS 0 RY OMe e MAKE LCI T 3) 


Ti UC, FFMSRBAO 2 HORACRHARE Lic BOT HOSO 
i, KRORAOBB, ABE RICR CRRAOSZARBEA 
LHHMORON 2ES0 hv RICMBt RITE SW. 

POA EZ RTKO— MB CHASER L, KASEI T 4 EAE OL 


BICHtSBORVERICLICLOLHS, 
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HP aS iit Sr Ah A 
3M He HM Mt 41 


MB KY TIC L VBKOR YD ICHRO AK Y EE CHL, 
MBO PER EW IC BRT EAL, PEHEOMLEBHSRABRKLERSD 
bn DS, MAOMPMIC Lb RHROMGEL BT SOCKS SIC 
DTABW. RL, MANBKEOKR 0 CAEAKRAO-EAE AO, 
Ky SIC L OKC L CSS LBEL AMT SABES 
OeEICRHASN CE), BIRO 2 MBSICALKLOEEO 
WEDS. 


312 2 XK # B 


PEA EP LY Sicit, BRC L OB Ke Plt hw ova, BRK 
CMT BEM BESH AL, KMART Ck LCHKREL, 


cocts 
a 


SAASTUE 
Coe a eh ha Tyee 


3 
% 
gs 
z 
ZN 


3 29 fat oF 4 y BTR OB KBR 


A, B, C, D.----- KIER ERCT SBRAKE, E-- HE, 
Fe KIBFL (0.56 0% © 2 AR), Go TKR, Het 
Se we, J Agi, K------gyee, L---.. it KG, 


3 


7. ee 


M..--. 4B RW, oF . 
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HP aS eit SRd ARS A 
42 BIm BE H 


INPARE A CRE SUCHET AIRE LAY SRICHOTRS 

Bi KE OPE REIT 29 MOM6 CHS. CNC BEER 
ATIC LUBAKL, FO KRG AKGA OPE HOCH ARG ICH K 
L, RE KEED, C, B, ASMA, BRK EMOTHBREH 
CREAT S. BEL eT, BRSACL OMY L YON Sse 
ik HAS, FORAY SLRS +O CMR AICH 
KERR OKADA SHICHSDOB6, BY RVRICTSHL, FA, 
SER AO KERRI AZ SADUECH SZ, HEC, LIKE OK 
Hit POR BERAO LOL MUTA S. 


6K PKK KROME 


4% @ lm | mee | RR | Ea 
a | os | a | 25 115 
64 27 3 6 
63 28 e 7 
p 80 5 15 = 


HiR CORMACK T SER AOBRCLEE & 2 ~~ T 0 OBS, 
30 HICHT RABE BE ORRY 2 A We EVE LBV. 
BOREL BEE O PICA SERIC MERIC Lk OFT RASUN SBR L 
0, BEC, ABR O CRA ATTN FN SHC LO 
BENS, COMBRBAL LEME BEE AL CBee 1 CH 
SIDENL, BB LHSRE4LO6HS. CORCHRMABE 
HEE, WH RCAECHTS MRS, ES, RIOUK 
REDS —HRIC Tk BIEERAKEIEDL, WS DANCE LIES 


SHEE DOCHS. ACOMKRECMOO HB Lt 
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HP Nae B ili FRI ABA A 


SH HE Hh mM 43 


% 30 Gl Bh OK WW BER 
A essen ee B ----++ Zo A ak FY GC sens MU KY 
Deve BK Bev BAK BEV eee BER OP ARR Gn BE 


DS, HAPEASSRAG L < LAA FA RB IC HST Le UR LAG SF 
AISA HC, A, RRECHS, HEC, STORMED CB HIE K 
HPREORMECHOGN CHS, ff, KLEHPREHOBAC HL 
BRO THICK (FPR hs) EAD. BRDKICH 
PF L7CRRO ERIC £ ERR ICHAT RIC LAOLSY. BH 
BAIT ES Cid KSCR ASPEN ER ie HH (COC OHUL Ding CH 
So TLC, MEPOBKCKOMBAEHLEbPORBMEIT Yh, 
BREE OFAC LO CHIR IC LIK O A ICEABAAEA LT 
ABLE LY ORE CRC ORE EL AOSN TCHS. 

ES SCABOBRCR Lt, BB 

C1) KPICASBELESRIBRAS SPRL (EDR Ch 

Ce 

C2) KPCASZPEPESRMARESEAL, MIRICHERIC EL Oi 


BUSEICEAKS Se 
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HP Tae B ili FRI ARS 


44 3h RBH MR 


cai GRRE EMSOCHS, (1, SHABCK CLBHARESS 
FES SIO WH OAD DSF BRICKS ASL LE tab, 
BW RABE CAEL DO SZRICTNE CHS, 


313 MPR ORE 


AE ATK AAR © BAK & LCI BEIC ES RIC EEO AEN 
BRHES ( HObN CHS, WARKOREORER 
Airklasa BO! H7k/ ith 

wZS-—OMBEHCL OMAN ZOCH OO, Bicker cee 
0.15~0-04 EB 35~7 (OPMOULIES, AIChE SEE 
Hix $SAUBORRBAOKRERCS bb. SORAERBACLTE 
SAP ORS COE LET ERIC PAE Salt ie BW. 

HET, BC HBSHN ZOUK 


Bilas ==0.07 
Jak/Ayth =5.5 
EEO BEACH. 


KGREREVAZORELRML, BHiy ) vy SHRM ICS 
Bin (Sh l4ec BRERA) OMEOR DE FERMI ILH SOC 
HO, YIYFADCRGSAAOEL AE 500°C MECH S. 
SRL, RULORE, BEB 7 MICA Lic 2 RSMO LOCK 
ClLANBAR BE % 700°C Tr CE CARBO LE HOTHS 

Se Ait L Cio RI DR FFA 250°C fixie 
RKP SSS, PALES SHESOM, BRC ERAS Set 
BEMMEELE CH So 


FEL 7 DATURA IT BST 1S ACO BEE IC TRB ICL SHAS OSB EARS 
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ESE BH 45 


SLOVLA LECH MELL BIA, ABZ OE ITH 2G 
HEU LOSBAU BN, 77 A CRARORR CHE Y 
FRO TH De 

oP ROR OPH REECE EAE b OWRERBEOR 
NEVOTHRT SABMRSB, HFOMKMARARICKR Se 
OPiS Ske PDE CHOCHS. fH, 23 Cit~Pehic see 
lkg DHA ERE HES LicHIC BETA & REO BAKE SRE 
cH, COPE NOTHHRORL HRS SHLHS. bce 
BEBE 0 OBRIBBS Oke LRRMPRERMACHRT St 
600 CB 

Tra-ALACSREALCLAVRELESS B, BIC 
EDICT KR FL IV OCT YAREOMABICHAS 
NCHS. Hb, BAELAMOBA?OHCAKS ECHR +t ILA 
bY, Bako He 55cm OM BCA CATV 2—A 801 THRRL, 
BORA DICRU SH AONE 400°C, TL BABE AE dD 
OAZRIABE li Skg, BS, SRB 120 CET SLERL THA 
4, COPASAORE LI OMA SICSSASL CHASUEBDS 
Be 

WHERE AICRG SERRICHK CAE * OMPFDTLN CH SDS, ZB 
RK i6ke, MB lke LOESKSREMOKRE, 900°C cRIS 
Abia) 64 0001 FAKE LHL CBA LOMARE AALS. 
AICK CHA LEAICHM TOCSY, TORO ft reaction 
RC (EP CHS SAHEECRUONCSS. Kb, COMBA 


— 


(i; M, Laubeuf et H, Stroh :- Sous—marins Torpilles et Mines, 
1923 ~ p.649 
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HP eS iiy Sr] ARB A 
46 3h BH 
EHEVERD EE HO 0.1 LREEECD OS, 
362 Wak DAHA 
32:1 BN 3IRBRRSRAR 


MUWOKRBICHHENKTIT-7y SAH3 RG BEAAMRH 
MOREL 31 MOM CHS, 


eg we. 
Seat >» 


Ven 


Hh ‘ = aN 
KA seo SS Iss 


$31 vv 7 > FE Ma S Se pee St he 
Ast BAA Msc © OME CRBRSN CACHPMNsA, MH 
Lt, S8SfcHBreeF Ric lLocwaeReALianwmenzoe 
Ho 


3-2-2 3 2 4 Sy 0 aR BA 


Ro HALL, Hy MMe CRABB ED o7eHEM 
ASA SS RPE SR OSRA SM SEIT BOF, MLC. ok see 
DASHA S TA Ee SIC RAC EURRE LCE MBRL, HEC 
KACOUBC RACHA SEN CHSZOCHS. COMELARS 32 1g 


Coe RHRHOWRIAE 33 MOM CCH 5, 
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48 Hie BH wR 


9 33 AMAR OND 

KIVA bry F 53.3cm BBOBA 4 SR Aw 1148mm, 
Fj UL7 mm, Bisa (cut off) THO 50%, WUC, RIC 
SES SRMSABA It 40 kg/cm’ KETSOCH SF. 

R, AE 4dcm NKBc AG STORM AE 94mm, FY 
mm CAH 160 FP PBelL, 1h, MHAHORERKy Jv 
BPS MEE ie Sic hI MED 60 kg BEC DOCH S, 

PRL, MSBMORE CLARO TE 6 AN SUC HBR ITS, AA 
AA MICH L CAMB YAO BD OBE SOM EMD 
DIME ZOOS CRRA L, MURMUR TSO AN ww, 
fj, 7 ODS TRE ik 159% BCH SS 

3-2-3 =F BE 8 SEER 

19BHICE DTH IA HRV A bry FRILOREE A. E Jones 
IH FIMIC ERAN LEXA SreMicatzom Ss 4 RE 2 A 
46° Ofc Ha ec TUE 8 SME BEL Fes BE 


C, JKRBSE $20 EWI Ge CATE IS SIL BD 
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HP aS eit ARS A 
oe ew 49 


CiIAS thick), BRABALERFLEZSONMBL SS. tO 
IL 34 IC REARS Sin ¢ CHS, 


Fl AT 8S YAEL OP A eS Se BB 


— 
— 


AB’ $4 B’ tA Br 
5 34 fl 
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50 CIE HH MR 
3-24 dE! 2 SEA 


BIC A TS ER OER IC AA SE IC IES Ic HR SN, 
HORE Doe, Fa —AOKVA bry FSHICH TCH 
1909 FICE ORAL RMICMEL, BLL, C2 bY ABER 
LCHAMWMEHScEBRREKRCK. MLC, BROMRTEO 
FE MNVCIFORRME ERE Li SHAH Sine, MLAS, BR 
LLCOBRDIA SiH 1912 4c 3 b BAGEL KIC L Cifrk 
SICAL, EMO LAL CHK GAL, BL BPH OR 
WICH 7e 2 BEE RY Tic kb Hk eH ICHAT 2 RIC 
Lit, BHEMDKBAS 27 ACAL ei CHSB, KYAT ROBK 
BRPREORIESS (, BH, Bao HiCRiBakKEAICRA 
tSSORERLDO% 

SRL, POKDROUEY (CN CBB REAR EL EEC OKO 
GC, 4EVAZORIA try FSTICACANMOBKSERO, & 
UR Cie 7k & WES CRA LH SS AKR EN ere, 
Eh ee PERL LU CEAL, SRC SN SCH O, KB 
He iO BBS RAIS 7 ICHAT kD CHS, 


325 49) —8 ReR 


DERN eR ILA BOP 4 ZAK, HRI Fy 7 BAI 
LAI, Hh PAR ye ME -CHOPICHEN AN SRICHOCTHS, Til 
RARER MM CH S28, EESEEMOMIE LAM GC, Ux by Zot 
OBER 6 HV SORBLEMN Bro 
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eink Bh ® 51 
ZR Y— FHIO dilusificio Italiano 4B @PLCHt 1927 HICK 
b Bm 4 Se SN & 2 Beha Lc HHEO HH 35 IC HRA SHE 
KA EB Leo TH CHIKOZ Fy THR AICHR 
TSREBMICHOTHS, FH 36 MCR 4 RRO A OM 


LYS 


eee 


ip 1 
eal 5 
er tr, 


ON a COT ae 
7, 


; ari. 


% 36 Mo 153 -MBCR SABE SM oH 


Se aR es Riiege Oe ee eere CITC em 
HEH ICME LO ZOTD 3. 


GC) KFUREE HLL ER IH CALA 10 HD p.142 
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HP CES tai SR Ames 
52 Hi ww 


(iy PRR, AER SORA EL SYOCEO 
BRE & PRET SICBO7. 


3-3 Rem KY 


HEINE CH BABAEBE LE OBA Bilt SOR £ 
DL ty BABAR t Loy - Cv RHO GARB AEL SO 
ADSHCHS. fF, 


fore 


ie, 


. ire FRG Cie nS Hf 


N 
rs > 
4; AS é 
Ny sSNA. = N 
NRCS 27 Peo POET IT I 
NSS SRE Cite EE ee ENG 
y 


- 5 Teg ote I 
eae EKG MPSS yy 
% KK q ww 


2 a 


a ia IIe y vounsch 


lea Ae KTS 
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HP aS rind ARS A 
RS Bm He $3 


Cl) eGeeCHUCHEL Man”, A, SARE 

(2) Sich t mbes sk, WAREANC Ses ZENO 

MX R7e THABEM 

(3) HRS, 
SORE D Deo 

ry PPS 1902 EM HCHBICKRO ZEASROMA LR 
CAL, A. Of ARR CRSUELRR RE RANI HE 
Et MITE ENLERLAOGMEDER CHS. 

$8 37 lid 1904 ICV — vy PARAL Jc Curtis turbine ony 
BCH 3. 

fH, F-E¥YO 2OMRED [HMDS -—-72 S7e% Lyroscopic 
action FAL, EKO TCHR CHC 

Roc, 1907 ACHHeALeB Le 2 KOVMRE? Aces 
LOSRICL, BPRONICKEEI, SEBS )OSABRES 
6.5 kg Gl +R 650 Lah) REEMA SICBOR, 
LORSEAE 38 MN icamtin(-c, BRE D, D’ ome tns 
we WH Ro HH’ geet J, J’ & baie Hee C’ ROG MHSE 
aeGhC (CHAN S. Ht PME PS SHC L OMAK O BES 
Kl (ICROBDHKS, fl CNB? MOMRHAAO I RoMic 
FZ DRICKERAICR CHL CH40CHS. 

AR -FYBRCHTL, P--KKNARABEBAL LC, IO 
Stal turbine ICHEMAETORM, CHART SICEREDO 


Edward F, Chandler :- The Modern Automobile Torpedo. Scientific 
American, Aug. 7, 1915, 
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54 BIR EH 


i Ws: SEY * LEE my 
2 =o Sh; 
Ni INL CI 

jai ear Ne 


4 


Zi 


Ne: 


Sf 


“ize < S— 


8 38 Bl 7 ata vy MPOLES 
eo F-UVARBICKH TE 
(1) ES, PURBOMESORMK Lak 


RHIC A OEIC AiG 
OD Fil FADS HAR We 


(2) GRRE ORES Zieh, MBO BBA E 
(3) BRBRO MECH CHB I DO ADS 
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Bie BH 55 
C4) Rx BBHORCHROVBAEKTSH Do 
(5) RRA PORE AN Sie HIME ICR THERB EE 
BeILX KIC L, TERRE TT At SICH lik BM. HE 
C, SARBOROED SNE. 
C6) EACH SICHU CORBMRREBICIL ES So 
SOABALD LC, BCERMSOMLEH CHAE OMR EL Bit 
HILL, FAV ABHRDHICHBASEN CROMRTCSHS. 


AE SEMEL LCARBH ENTS RRR. HEE, BB 


WATETN 


emer creas 
oy 


SSE 


# 39 fg} Shonnard &F¢ > AiR TH ARR ERA 
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Z, FIRSO RHEL VEL C, BARBI BREAST SAOHLE 
BA CHCH ZS. WLC 7) x@iLOREPE H. W. Shonna-d 72, 
190846 1339 ICAP REWHA PAB ARHORY ) YR 
KE CEL BHEACK CRORMLES, BHCHARMST 
HMEBHICEtL YH ZLERSRGHEROTHS. 

fale ia 1912 4E RR Ic AMY (axial type) O 3 RRO ARRHe 4 
Lice THEMES OIC Henri Royer OF H BH So (A, 
i:dward F. Chandler yt SERPEHEOIRASA FRAG RICIEL CHES 
TSERIEICHETCH D, B BROW CBAOBILA RE 
BIE DCA EHS HICHS SAMECH 50] LIE<TH Se 

CHYRT SCHR AL CARBON RAELROK AN O 
ics UREN BOR SN CHSRLMDPNOCSH SQ 

2 OPEN L3G int Sicit, 23 OFEREHHHK CLS) EOL 
CHO DPARIC, KOPRMAERE ES. GEC, BME Cit 2RBa~ 
BIS, BRBNCHFOMBICEH Cit 200~220 kg/cm? FAB ICHEL 
CHB, RBM, AR OMTICRAARBEAR y THASORR 
SULT, BCL, BHACKAY CARA EORESOM AIC HR 
ail, THULE SSARREECSH SZ, 

ENC, KICKARBARRSAOMAA m Of8e HEALY SR 
Bib, REAR RSRRALCRTUELDSSRMAOUV BES BH 
4 Si KARE EO 53.3 cm SBCKI Sm OF HT 
HACE RORBRERETCS b, BRVENICHCAHRERO 207% 
BARKED OCRSA CREAT ZOCHS. 

SRRALEKFeELO SC, BERORAARLIBL, (FEA 


nO ARO A i PP NP n 


() p¢#R Scien'ific American, Auz. 17, 1915 
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es em Mm 37 


SBITK Heya MMA CHA MEN 175kg/em? oe) 


= HE Cknot) 26.6 31.7 | 36.6 
“oe a a 4 a ame — — ae oe cmienadinme ae 
Hi wth Hh 5 Fy CEP) | 54.3 100.2 | 154.4 
| 
 — Bea FNZEED b Be A 15.6 22.0 31.5 
(kg/cm?) 

PERI Vs (kg/cm?) 22 27 35 
marl oe 0.87 0.85 0.80 


BAETRNICEFELASEBSIV., RLERS, ABICKR LE 
f2RORMRLARAR b A TMS NSZHREEROM OCHS. fi 
Lo POR AD ERY CEP ORROMELACS D, H 720 
RIE bypS (aD, ERSRRAELAAICHSS, BS, RRR A 
fa BUIE IC IRON AEG OR MEDS TET SICH S. LEDS 
i PORRCARDR Ib CHBARGRICH Cie ED 
OPBGLRSDEDBE EUECH D, FZ RORCKIARHHICRO 3 
SAR FL TAFOREIE TI CD OH 192 BAR SHEBL, fof HeeA 
DTKRRICE TC BBD & EEO MRAL ICTS SSA 
in 37 RANOM AEM Lt ROTH SKACHS. 

PCB Sch, RECOMCBBALRETRELIC m EAR 
DLO SICEEBOSAERAL, WL, REAL RCL OR 
BLEED SHONKBHERAT ZERBS LOMMICET 3. Ti 
LT, TOBA ARAL AIGA ERRICME, BE RHIC DERE 
FER ICRA LKR FEL OESOCHS, 

KC, FEROMBBIC IA BRB O OFBE LTH, BEIT TiN Pek 
C, 600 Jyzs 720 LBSREBUBRAN TCHS. RG, APR 
BCG 2 0 OBIE CH b OD? 
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CO ISO AY VRC 4 1000 LIKCETSOCSH DO. A 
BAO ROARS 7T OB CK TATRHICHS OMB RCH 
4. 

Bb, ABOREHHAAAARORB ICL OSL BINLBSA 
ERD SDS, MoIGRNICKE SRB ABHOR Y BLAS PE 
PPMBCHS. CMICH LE CHRSAR BSAC RIC I ORO 
JG EITO, SAREEO BMD MO BORA ATA CD 3, HBL. 
BRM Me Lc 

C1) eRe I aM rR 5. 

C2) ABARARHASMLOBEARODT EMORY b LCE 
257 (E FAL NEE CH Se 

C3) RSG LIRIC EO ICS REE HED SP OIC H 
YY yOMERILAS AH RAT SSDS HR. 

C4) ERO Ria BO RICMT SiS he BERL ICHKEOR 
(EDARECH Se 

C5) IKE FRCKOPREICES CHERDT SPO FIREK CH Sy 

(6) ABARORL CAME BIOPRBLELSSUYUECHS 
StS, BAINES ae ICMR L CHAT SAREE ORE 
MATL, BH, PHHOZRTREBV, 

C1) BSRORDMICH SEHK CHO, A, RHEE OTH 
Ote4 73. SFASe ICME RES ADREHO/)\RAZARDYLECH 
Do 

(8) SHOMBA, H HIKICIRN ZADSARHMEKSZHE 
OED EEC DB So 

GC) AE > RPM ROMZ mF 6 
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eon eH 59 

C2) BORE, Sub SoRmehs TCR Le A 

Ts. 5 Yd. 
CLO) BRP SHE LIC CRA PHURB LOM Humic HEED 

fH CHG NE tr 6 Wo 
SHES OMEDD So 
RAK, eS — CARO PS CHAI GEL BT SAAD 
Sau er #CHSCid, 1937 RL DML LH 40 MCR S 
ERIE O 4 7 VV ARRERBHIC BT CHILE CD So 


6 40 fe Sawer GLU ME ETE 


Tet 45cm ABGAL UCAS 77m, (tEE 70mm OMA Fe 
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GQ)  G. Fuhrmann:- Theoretisch und experimentalle Untersuchungen an 
Ballow Modellen, Jahrbuch der Motorluftschiff Setudiengesellsckaft, 
19L1~1912, 
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AES ACRE RO SBA bKTOR BAK ERIC Ind S 
HEB Ce OIC KEMANICASARMOBLTSih, Rie 
SOK ES CKBEMBICE ( SOBBASD SN THD. MEO 
MERE L b MG CEH LARGE AROMAT CE OROKROVES 
LRMT SieOCAMSARLVECS S, 

KEGO AME DIL pMoOREiPR-LCHOMIZER TO 
Fe DIC APRS eA RES CKO SLD, Rid. Al 
FHM O ZAKS (Charometric chamber) cHipsS#oREFt ban 
TCHS. 


5+3 Ht We 


S31 ft ttm O hE 


58 AMUEHIC X ORO SHEIC LOC NICAL SAE 
HHT S. COMMMATACEBORALA LEE, 
ORME RCTS 60 Bom ¢ CH 3. 

ICA A ILE CCN OSKPR (CA) Bickbobx-~bh, bit 
SIC HEIR (CHEE) Ciciikan, Ci Eic kh b&~bNTHSo 
WIC gt Y RU ZO DICK CHS HMASHR, MOR ES 
OFMCRSESDSURS, RcMet cna FoOMOM b tc aes 
SEDBMROK, Ci, SRS CORHTATS. DR, bie= hh 
BA-MICKRL, MBOBOLCHL-RISRChOCHS. HK 
GQ HA RR - HOMBRE KREMER Bllaemwiw 


F, Klein und A, Sommerfeld :~ Uber die Theorie des Kreisels. 
Heft IV. 1910 
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% 60 im iRoom m 


SODHICH LCE AICRHS 7c REY AHS 42 rsa-7 
Mit gyroscope LHL, FIC Bylo LUMA TCHS. 

W, Se HB KAA-TICR CBA (CT BA CHWRICILZEO 
RLS ICE SAPSMRSDS, SONICKG CHT REBEL 
AAZi, BROMO DMD FDHARACHL CLARICHILE 
WER EEFS ANE, ZERO DICACKEMNCHRIMABAY 
FA~W1tE, ERRORS TRLICHEO CIA SHE C, MHOTCKFELICH 
TRICLGICH(. CHICA DK IC RTS Ki OMEMHE 
HOTHEPECHS. BMS, COMMAMS S7eHQe BIKA 
CXAZHOBALRRO L5OLt+SZOCHS. 

ALZHOM Dic Ki EACRTEREBALHA Nie Kom 
2 ikin ce R~ CROMER CERBAMICHV CEM SomLT, 
MmOMIX ZHPORNSHtkY. COHAR—-HOKSLBT 
V+ 43 CHICOPEE cCLANChHSrb, BHD 
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BAKODEEECH SD, CHL MRICHY ROZOMOCLAHE 
HIS SPS KAT he SO CH SZ, 
iC OmM< DCA SERRE L IU CMAO CHS Ye 4H LEZ 
NAD OBHCHAFIC, —ZORMEABLISGLT SPB. Swe 
fe AHE DEALS ARLENE, BL BAEC ¢ OMICHR 
EEF S, SHCA ( OFS AE & BAL CREEL RO, 
AE OBMLBICET SRICLELOCH SZ, MICK TD EE Ic 
Mit ~ Ss EME, BD ba -+ E-— PA OWPLESROOEY TC 
HS. 


3-3-2 Ht HELE © HH 


HERERO ROT ICR L ICRI, BREA DEO b 
tC, =On> CHAU 5N 5, EREICIEROBE LPM cS 
D, BAC lLOCKH K+ £- tA MOBSRBA LMHS S72 OO 
gatas 4 HS 611TH So 

, ABODE EL MSCORME 04~0.5 Hire, THUND 
KERAR AC oy Tu Aa OweRIC 10000 ~ 15000 rev/mn OB 
GEKA, LOREEN E tHE OD, Mmt TARO 
BES lke OLOMBMEN TCHS. 

Gbry OBRICHE ASIA RTA PA» FRO Jones peat 
LicHHEit ss 6. ALE ROS 62 Ricans me Loc, PRICE 
EMORBALIIRRONCLUOBRL, FOBCHSS.iRT OF 
CRY A SRICRUAN CHS. MHORMEAAN SLRS 
AORRSAD EL CCORRABADILODEHL, BITIBO 


ACID) MBM AN, 0.3 PH h.- RR ci Bkg-m FroO= 
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$61 Ml MMO RHR 
Chit Obry, Fit Kaselowski #8) 


A. 38 FB N + EOP 
Bewe(Zia O 1-7 7E PUR 
Coeth YY P on dB 6 BE Be REE BE 
D.----- BE Q.- BSE 

L, .e0es. Ban 'T --cnee Wy 
M..--3RAEME Ab RW BOR 


ANH EBA~ZOCHS, WETC, BMREDICL btEY yYCeAL, 


Mec Ahics 3, 
c OPS ICR CREA OMHICHt ZBG#HEAS ENA 


is, i, BRCHALVARtRETHLaikn. X, “aba 
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OF CHE CE OCH D, ICR ~BS = RA HICIAA BBRBEDS 
bBo. 


Kaselowski (t 1897 “¢ 1c MEPEASAIC kD MGIC MRA SHES 
Liens MORK LD vA y Schwartekopl gpipticH-cHME L 
7eRUHERO SERB 6L MOFPCATE DC, GRORMCAL 
WA -ODMBMASQVI VOBRCMMER~SRICKOTHS. 

PRES ERI A Feat oP ¢ (LR BE DST S LAREDO, 
FICK OBLOCHSRAFSNCKR CHA ORSESLYV. TH 
meHLC, TF VAZORVUA ey FROIFAVAOT IY apTtick 
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besos 
ee 
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en aiapesey: 
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88 SR ADRRKE 


CHEM? —Uv (emt UBL CHS) RAO —E 
YARULE BRL, BRC 80 ~ 100 kg-m Or HNFER 
“FRSICBO 

KV A bAy FOS? CY ARCOM 8 BRU 64 
MicHTiIn (CHS. 


eae 


64 4pHEx -Vy RHO 


— 


meRO ofa tk m Ck 5M, m PEER CHAS 
QD, BHicn ger iclLoxe~oN tTHSsRAs 60 MICRLKLSE 
CHETDH S. 

ROH ame -Crvvomb tw 12 CLOCTHROtTHS, & 
OM VE RITES SEIT SY ~~ SHILO CR IC RES SERIC Ie. 
OCHS. RHCREOROSRI (I) OPE MPERSMN, ee 


ci Cl) OB vicAd, pRPEF-CYVICKAH EN CCHE 
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is, FECHA LANA, ¥- UY RH CORIC RE 
CETSZMAABIV, 

P-VVICT C SBRASEL CABS P, QKAD, CMB 
YW OEMICADTCHREAICHHT. gq hEP,QCHRT SILC 
HS. CARY Wu LAMAN CHSD, WOBBABELAZ ¢ 
KOTHS,. HICEPSESADRONcHCKH WY LACH CHe 
CARLES, BIOL Ww OFMICEABASE W LACH 
LEEICHRES 5. Ww OMHic Hose h aa’ OF DicMen, 
Ri t HLS. COMMS AHE s EHS. ¢ OM k HE 
y 5-Chh b 088 4,4 OMICHOTH SHB, Hb LHICH DS. w 
CH) diy b DS a DEHN CHASE BIC ROKRRREAT © 

ah b ha SHBCMAOTH OY MR, —ER Nee OIIRL CE 
UBS LIRICY AIK bi. CORD TASPAG CHS. THK 
HELO OFFICER Fe & O Ci LO PARES 7 ick bo. 7 hey OF D IicHAS 
BASHAS, 13 t 10 OFfOF > CHS, 10 O FRAMHER ict 
CHOTHS. FEC, MCI) ORWMCHIT 8 Hb TAICHL, 
3 fi CW) ORCA bLACHL, MiLBCHACRODTS 
So (isa 14 a RUD CMAOMBIC RU SENLEITOCS 
0, TCOMBICKA TEE t ORM2 Ae CHT CHS. 

CAby WwW AAICH CHh eet icin 14 EB lic 
BH, FC, TOMA AbY WwW £ CL) OMBCRIAT 
OCHS. RL —EB ID ORDRMC HOG bIZEMBES 
C1), (EL) ORMICRENDSALECS D, Heh PMMA HNemoIT 
EO MBCikY THD 6M. FOR OIC CHT RBs 15 
DBHO CHS. CUHAIHLECRHCHAICHs, teh pwMsaeR 
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90 HOR CHRMER 


#2 17 CHIMOTILO SEN ZOCHS,. 

AHHH C1) CRCAPRARRBROA Ll < RBLEICH 
Mi5iS, MLC, AT MER OBBXRMCHLCHL Mo 
CHI CHD, CODES OMPICHOThHS. ABDSA 
ES~SL, MICRA eH CBR ORTCODALH-~LVDb, F 
T OMICS SFPASBF ICH UCHATSHCKS. HET, SRR 
FESO A bYORMAARAAKCAOCHULEAICHL, Bee 
ER RE CHERC TEMES ZO CHS 

BRACE AA & 25a 1h ASI IC AR LL et e/a PNESIC kb 15~20kg/cm:* 
CHAE SASH 7’LMT HAS, 

RRC OIC RHE OMBLR CHV Th, HivHseO RRS 
ZESAD ERED 7e DiC, PVE OR ICR TR AACS 3 © 


Pua 2345678 9S MON RR WM IS 1 TT 18 19:20 2) 02 8 
oy Fl ¢€mn) 


$% 65 BF ARP SEROREEKMHEVROBSe 
(CRAPKBRU SRBRR) 


ZG, FS ORFRICK Ch ABicheavnmerewyb,. cnic 
Wa % PRR EIR CELERY _LOSZOCHS. COPREAI 


Meek SEe LOT LSREVER, HARCKPREMST 
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BMC OTK SO°CH YD, TORAAS 66 Bom CCHS. 


#6 66 Bl RAE ROMs 


BS, BC 1) cit CHRO Dic A HOCH S. MULT, 
(CL) cATHCEARORH CCH CLES, cChpPoee 
EBASS,. COZBACH (I) CHA SACRE OMBc EH 
Oth F ICSE AR SER CHD, BigoRckitt bn Ss, BAA 
SOMA oRORLICHEL TAS, COMBRRLEL CHAD 
PRO L PRICEY AIT OW. 

COKPLBHWOBRL DAPI, SRLORL TR 
EBT IF SRAIGICRat CHS. 
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92 SSH ARERR 

PERTES UIC IRC ORCAS ON, THEOF- K+ e- 
TAFSER CBM SeN SH, MBOBACHE POKES FE 3. 
Tic, AHZOBALRESP UBF LRA—IcL b OS kg/cm? | Be 
ZAORCKOTH SM, COBACH TARO ELAS 
ESKER LAR BICAU So 60% BECEFTZ0CHS. 

ies (BEE EF EE (LOE O RRICIRSAIT X OBR CDS, TH SRE 
RRICTAR SN SEABRBOFH A 0.08~0.10kgimn BECET 3 
fl, BRANCHES SEA + Tue RASRMERELE LOE 
RENCE r feoOme ton, 04 PREOMRMCBHt a 
lik SRM ICRR LR OM 4 ER SVR AH ROR ARSO 
SEH LOL, MBCKHAUASNSZICEOtCORNV. 


S33 WW SS te Ht HER 


FAS ORBICHR CK, RICH SEELELICRICRTY, HE 
T7000 m ICHLTZO 1% DA, 18000m sRORRBARHC id, 
ZD0D LI 4UARORAARIS, RABHICLOENeHOREO 
FiXLOSTA CHE, MECH AMREIN~CHPORMCMT Sta 
DRAECH SZ. 

CMICHL CAA OMRLAMENCHSB, FA YORRA 
SicA SRSRRHRO Ms 4 TORSO—OCHS. THTHE 
AMvOCiRt-HORBICHAD, ARICHRS 2h hic emee 7 
HSA, MRSC 2 MOREE 1 HTH 1500m Hie EI SEES 
£54 50 RICH AICHE LH CHHEL AAS. ML, PRE 
OPER ICT SRAMIED, MILPOAKRCHAT SRC ROTH 
S, WHI LD RIB ICAU SRE EL SRE LHS 
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20h b*, BCH OMRIKAL LO ND bLAROMEDICEA 
FSSMERMITLE A MRE RORBICRO 350 ( RRA 
EHS VUERICHABET SUB KC, FARDSADBIC i SSOHERLQASDd 
(1, BROS Ske BERSICHLT Ikg RLRS 
ODRGT, BHLBHCHSS. CHEBTSIc, KAR HHER 
ILFERO &OICH L—-FHEAHELOCIO SB, Hk biicRF LO 
BBO COR ASH SCREOTHE SM, 

fd, SICH CL LER OEY IC CROCE % D> te D 
MLS ZICBOTH Se 


53-4 # 32 


DL ESE 7cRRIC AB ES EEE REY ESL LEBL tO 
So MRL, BOKWESICHK Cid, FEC, BAFODMLLRORFA 
CAB CMEC LH SY LS. SERCH S SHOR TER 
LETS 

RHEE ORGY RIE 67 BOMC CHS. 


o 67 fel FER O eR 
ARICA TCH, iki, BAN RICKD ONE Y RAR ORE 
CHAS SHERI LO CHER © RD RUE Ft LOSE 
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WEL Oi b CHS. 

RR D(C PEE CL PREIS HEEB S7eHOeY PE RARV ICA 
TSSR0C, MICKTRC, HARCHL CERCHE CREST 8 
MHRSBLGEREEGMRICH. THICey ERO CHS, 

S, ANITAHICAS CVRHESCLILTSCK, BREACH 
O7EGML, #6 MAMORCTS, FSLBRPCAERCHCA 
DAB & 6 EO ICL EMRICKES CLAICHS. MICTOR 
fe CRA CO KRABRRYAN ASLO SMES S.. EOC 
7S IC ANCRICH LCRBICHPROULBICH OD, Bice 67 MAO 
BIC iD» HEIL CHEE FICHE S. TMP SEAS + 4 we 
TEES ¢ RR IC HER L, AB CBRERY COTCHE OCHS, FET, 
BBOGB ILS 68 BICATEIC I So 


Z 


-t—-— 
AS 


668 M HURMEOU KARO 
TAF ORGORIC IN § bikOR KG AMORERERIEG bi, B 
5 ORB RIC PIR OBER EY RA ORIC OTH So 
fy ABMMEROR A LBITULE 9 ROW (CDS. 


D3-5 HER Oi 
MACRIATERE 69 MC RT SRR ASICRBMICRAD CR 


(1) A. Laubeuf et H. Stroh :~ Sous-marins Torpilles et Mines. 
1923 p. 628 
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9 OR % f € ft ®@ MOE 
I | | i) | 
Eee Rowe Re | ES FE ome ERROEE é ae ‘ 
ic i wie g i: ql xh : : 
a8) Oo EE bomen] SECTS | Geo | ow 
Viume 1897 | (fF » | me wR] 3.50 | 0.75 | 79 40 3 0.35 | 041° 
| 
Fiume 1906 | (£ ag | Ht mh FH | 3.50 | 0.75 79 45 3 0.35 | 0.41 
Ea ne 407 | O72 | 79 35 | S5Cu SE te LD 
Serer si Relay & } 02 0.41 
220 60K $8 BF IHD 
Fiume 1909 , HO | we gy | 340 | 084 | 79 | 140 25 0.°5 | 0.58 
| eee 
PA 2 Bea * | yvesk| 560 | 079 | 79 120 J 0.30 | 0.58 
4 SUS =| 8.20 5 2 as a 0.30 | 0.58 
PENA ! " k 2 yea] 8 056 | 6 : 
Fiume 1911 ae = ia Bb we | 490 | 1.03 79 190 60 0.35 | 1.20 
Bliss a | ee) _ | iss | 78 | 160 = 049 | — 
| 
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96 SSH ADRRET 


3 70 el MER 


A... ARS ig LREEB 

B.....- CM LER DAE ICIEA bh SIP 
C.-. -- Bowe Ce ay b 3h ke RRS 
D... .-S ata 

E... 2338 #4 BE Bi ae 

Fn. em aes BE VEC BRET ILE ERE 
G.-..- PE aa Sk FSA 
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HL, RREOGHMs DEED t UTKPHA CHAESUC HT 80 
iO cHahimL, LHICHE SY — K+ EPA EEO ES eH 
Ficih&hPtS, CHhEAMMORACAIREREL hb, CHEE 
HOREBLISL TOSS, COUVRKI DO UCHR OY-#F- 
— b REPRE OL MICMEOME UT SOT 5. 
BROMUBRBERE LE 70 Bicmtmsz Locsd, BROR 
FOP ERIE 71 Homi CHS. 


(RT <Z7 


71 RRO 
(ABAZRABOBG, Ait ke OFFRE PG CRRLELCO) 
BREN SERRE DAN SZLERSBRAABC LOTCLRPAICHS 3S, 
33, BHRRICHRALK7eL, —EMEODMELKRORKESICHE 
BicAsT SHAM RA, FEC, MHCHORRMICRLCARERORS 

ICiLLRIc-KOEREVELTS, 

4a, ROCREA O(RES FRIES Sie WIC, HBO BH LICH 72 BOC 
CART RE CRUEL, BHRARORMICEY CtOMEBE 
IRL, ORR KSTHSLOLHS, A, RHTORUERICR 
CHOUVPRE, TEBE QIIEL, HEREORARRSNSsicBOR. 
MFCR ie IA BELO RRIC SICH LC—-EOGMLRODS, BPRS 
BBS S7cDOMAHLEL, THERPRBHOMAC Le Lene 
Eich S. iG B75 AKiCHTREBSEPCAO CBMEBAL 


(1) Trajectoria do Torpedo no Plano Horisontal. Missao Naval em 
Fiume. 1912 
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ot se, 
G72 Mf Ae 


INK L CHAE RISE (precession) FAFLH, WRICHL Cigz 
SESS S. O HORAN CAL. RUDE ORETEH 2 A 
BMICSEW CHET SABZELV, Kt, HRM ROBM PRES 
L( ARHABICR Ci SARA CHS. 


5-4 oR HE BR 


Yer {UABA-TRAREE E OB MED TAIA LCi ORE 
MEFAAILY BReWICIE servo motor EAU Se 


5-4-1 te He i 


PERE OP + €-— REID BER CH, MC ERICREL 


GQ) TG SE7 :- HRA BIAS RITBO ME 
KAA GRE CATE 5 SEWER PSC CBR L Ie A PR) 
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Ret hire oR L, COB RERC LOCH An AawFy 
MES CLES + SZRICHHLTCHA S. 

BHUBRBEO—, ~“OWMXAtTTH BARU 74 MOml cH 
Bo 


e-Ke-pLE Zh RETR MAF 
t= 4B E523 


aed TTI II Ne fee “N 
S want 


—. 


So 
si Apacs — 
= TUSAA NENTS SS 
ae —omlly S27 
<2 DLE LA YZ Zaz 


SIG —— 4 ba 


B73 A RRO CF 4 YAR) 


ES SSS —, A 


eS A 


“Ss 


ER WA 
aN 


WB . 
=, tal eat \S 
ey Te To ES = 


5B 74 fe] BRERRORRR CK V1 bao FRE 
BT MicAtCy Vy> PS ACKRAREROURES Fats toe 
SZ BUCAbY GC, AAC I OOBMBC RUEDAH oH. me 
DALIC ILIA CHRO TS. BICHIRPSYy ) vy SORMRICES 
SH LAO 4, CHAS CAMALICHSPSH2RO8RBSAVCHAS, 
Miciled 2,4 -5SSRSRICKENITSZACHOCHSM, Bite 
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NSANOMANC } bd BeRALCHEV. 

PERRO BMA dD DIBFCICA~bNS, BPEL SAO 
BACHGI, BRC AOBAGH 2 DPELER CEA rYOEM 
cAb, CHEBCHT, MLC, CML mRCYE zy ORAOS 
SILL 4A & 3 EHO CHAE F ice 5. 

HET, CARY RBAPLA-AMICH?, Ll L 400g RicL 
OD CHSNHIZTEA bt YORPIMICHT 5A - HEB BER Ob BT7Ct 
EA YMEILES BMAFCRHOADCHOCWM, LROBSs tL wkE 
BAIR PY REBICH | 

BIE AADPSROWRIC LOBES TD, 73 MORmABRT 
CHIBPHEMDEA, (ENDBRS CK RSRLSSOC, $4 
ORERHEO LORS (CHOSN TCHS, ML, B6HoPicamt 
ICH S OK TICIGL, BEBE CRICT 3. 

th4SO 53.3cm ABICHO ZC A bY ORM 38mm, FF 
& 15mm, iL, FHSRBA lkgfer®? HEchd, REB 
DBR E HDF HAi 15~20g MEO LOCH So 


54-2 SHR t—sK ¢ E— FIL 


SiMe AS a. S— bP ORLAMMRCLS SOO, CHE 
ODI Se 4 RAPTOR AIC BBE LIE S EICIBP EC 
REC L, €OURICHE CHEX ARMA —HICE Ce eatiC L CH 
Do 

RUC RLORICABOREE, bIYASCHT SAB, (EAA 
Bhd, HC, COMME OTE. 

fa, RICH Re SE ba DIOR LIC RUE IC ETB 
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54:3 RES ARS 


1oL 


Oct, B15 AO PRCATRARUILOS FLOR: DEBS oh 
SC TSZERUYRCSES. ML, ATRL OGsCKLSRwRS 
DHETERDS. HRPRMOMLUICHATAMCARICHU, MBO 
Hike b HHERIO LOC 0.2mm, BROW ik 0.3 mm FB 
FIC L CHS, 
fi, SERRA -R + Eb ICH CIDA LROBEIBROR 
DCRR HO CoC, BR LEVO CHEN TCLEO. 


CRO BE, REE ORERNIE IC BES ICIAR ON SERBS 
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BC ORME EEDS 0.07~0.09 kgimn OERETARTS. HEC, 
WP 53.3¢m MBCR S CNSR RRR E MRO SABA E Sat 
i, (HRIERBNOGSC LARRERBEO 3% RICEL, & 
HBHOBACKERCALGSASTAY S90 CHS, 


5-5 RPE OB we 


5-5-1 MREREMEIC FPSB 


AE DSHEHE © EB SERIA —ARIC FF ORR ARE So 

C1) BRHEALRETLY 3 

(2) MBSR t RBORMICHL PS, 

C3) OR bicRHkEeFS. 

(COBAAMBICHHEY FES 230) 

(4) BOR > CRHECHMCHOA LTS. 

C5) PREREBHALASS. 

SEC, HHBROMALE-~St, HCO MRICHRAR TBS 
reo, bio l~t OMBILTRMChEELDSERIC FT AOCH 
So BHC ROSA ce SRO MOE (ib, Bt Ra EF 
to 


O52 HNCPRHCICH SIAR 


RICHEY PRS LB ARORRLERSZ LOC 
C1) #EEATRMET LYS. 
(2) BBSBLCREROSMERHAICHEELYS. (EID FH 
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HHOBES IC CORROBRIC ABS KFICHELD, LG 
PRHED BEC (LEASE TT ES SRO 0) 
C3) pyc k DRS LANA THY LOS BAM SHAR 
LAA LEAFS. 

AB ICR CK Aw, Lb FORIEEICISSOLZALO 
OU, FRERELRSA DES LO SRICHMET S. 

MIC HBAKRS LEO (edi, BROS, 
RiVvFBORAAL CABREL RS~C)RELOSRICHT BD 
WIE 6 Wo 

DLE, SHER ORES EN EN BIRCH ONPCHAOBRE SH CB 
Hct ens. BERICIHE. PRED TY LAURER EMY TO 
CHS, Md, MHEDRONSLARACOAMICRIEAT Sas, TRF 
IC, ROR UCHR LO, -RICHMAODMALERS, 
HUIC, —BEMHEDSR OSL, MRICHHE CRON SCESZHABR 
CHE Cw, BlORICRIRI YA by F 5338cm SRO—Rigm 
Mi cnrBaL_tnas. 

B10 RRR 


#1000 m | fi sy 
ee ee 

26.5 | 26.5 | 22 | 22 

25 25 25 

23.5 : 23.5 27 | oT 


cilik, ABICRO AAFP ev IORBEOMSUWCKORMSICE 
AF ZOCHS, APH ev IORBADS Wo LMMHCHRNCIC 3 AA 
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